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APPENDIX A

TABLE OF IDENTIFICATION NUMBERS AND FILE NUMBER FOR VIBRATION DATA
PROCESSED ONTO 5 1/2" DISKETTES AND DIGITAL CASSETTE TAPE



TABLE OF IDENTIFICATION NUMBERS AND FILE NUMBER FOR VIBRATON DATA
PROCESSED ONTO 5 1/2" DISKETTES AND DIGITAL CASSETTE TAPE

ANALOG DIGITAL HELMET AIRCRAFT DISK FILE/ID NO. SPECTRUM
TAPE NO. TAPE NO. TYPE SPEED ANALYZER
CHANNEL

CALIBRATION
CONSTANT
(m/s?* Per Volt)

SIGHT STATUS
CONNECTED DISCONNECTED

2 1 Standard Hover 8. 0712791 10. 0712791 X=2A
SPH-4 40 kn 3. 0612790 4. 0612790 Z=28

80 kn 5. 0612790 6. 0612790

120 kn 7. 0612790 8. 0612790

L.TURN 9. 0612790 10. 0612790
1 1 Form Fit Hover 2. 1012790 3. 1012790 X=A
SPH-4 40 kn 4, 1012790 5. 1012790 Z=28

80 kn 8. 1012790 9. 1012790

120 kn 10. 1012790 11. 1012790

L.TURN 12. 1012790 13. 1012790
2 2 Standard Hover 1. 1606800 2. 1606800 Y=A
SPH-4 40 kn 3. 1606800 4. 1606800 Z=28B

80 kn 5. 1606800 6. 1606800

120 kn 7. 1606800 8. 1606800

L.TURN 9. 1606800 10. 1606800
1 2 Form Fit Hover 2. 1706800 3. 1706800 Y=A
SPH-4 40 kn 4. 1706800 5. 1706800 Z =28

80 kn 8. 1706800 9. 1706800

120 kn 10. 1706800 11. 1706800

L.TURN 12. 1706800 13. 1706800

19.6

39.2

19.6

39.2
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SCALEDATA

This program has two major sections. The purpose of the first sec-
tion is to transfer data from the 160C data recorder into internal data
buffers in the Hewlett-Packard 98255 computer. The second section scales
the data and records the data and scaling conditions on cassette tape.

The program as a whole is designed to mimic the Nicolet 660 in its
data transfer and scaling functions.

The Hewlett-Packard 9825S computer, the Hewlett-Packard 7225A plot-
ter, and the Nicolet 160C data recorder are all connected via the IEEE
488 bus. _

The Nicolet 160C is a two-disk data recorder with a primary disk on
the left and a secondary disk on the right. There are two sets of 8
switches on the rear of the 160C. The left set is for the IEEE 488 bus
and the right set is for the RS232 bus. Set switches 4, 7, and 8 of the
IEEE 488 bus control to 7 and set all others to 0, this allows the 9825S
to communicate with the 160C. Turn on the 160C. This resets the machine
and records the states of the eight IEEE 488 bus control switches.

Place the 98255 cassette tape which contains the program in the tape
recorder unit of the 9825S and load the SCALEDATA program into the inter-
nal memory of the 9825S. When the program has been loaded, extract the
program tape from the tape unit and insert a tape marked with blank files
6710 bytes in length (HP 9825S Operating and Programming Manual, Chapter
9). v

Place the disk of data to be analyzed in the primary (left) slot of
the 160C. The 9825S displays Enter 160C file # to be recalled. Enter
the desired disk file number on the calculator keyboard and press the
continue key to initiate the file recall sequence. When all the buffers:
stored on that disk file have been transferred to the internal buffers
of 9825S, Recall Completed is printed and the 9825S performs the scale-
data routine. : L

-~

When the scaling is finished the program branches to the documenta-
tion subroutine. Information on this file is displayed. You have 100
spaces in which to put information describing the various conditions
under which the data were collected. This information is useful in



identifying the file when it is recalled from the 9825S tape for use in
other programs for data manipulation and graphing. When the documenta-
tion has been typed in, press the continue key and the program branches
to the data recording routine.

The 98255 displays Start at file #, track #7? Each 9825S cassette
tape has two tracks, track 0 and track 1. For this program each track
will have twenty-one files, file 0 to file 20. File 21 will be a null
file. Type in the file number (0 for a new tape) and press the continue
key, then type in the track number you wish. Press the continue key.
The 160C file and tag number, the documentation information, the two
buffers of scaled data, and the two sets of scaling conditions are auto-
matically recorded on the proper file and track of the 9825S cassette
tape. The 9825S tape file number is incremented to automatically record
the next file. The 98255 displays Done for the day? Y or N. Enter ¥y
for yes or n for no. If you enter Y the program ends. If you enter ¥
the program returns to Await (see Flow Chartg and displays Enter 160C
file # to be recalled. After the first file is recorded, each cycle
through the program will cause the next file to be automatically recorded
until file 21 (the null file) is reached. When the internal file number
count reaches 21 the tape automatically rewinds, switches tracks, and
starts recording at file 0.

HELMETS

The purpose of this program is to plot scaled spectral data stored
on cassette tapes. Unscaled data should be passed through the SCALEDATA
program prior to plotting with HELMETS. HELMETS computes an RMS value and
displays it next to each spectrum.

The HELMETS program requires:

1. A Hewlett-Packard 9825S computer.

2. A Hewlett-Packard 7225A plotter.

3. A cassette tape on which the HELMETS program is stored.

4, A cassette tape on which scaled data to be analyzed is stored.

5. Paper for the plotter.
Connect the 9825S and 7225A via the IEEE 488 bus and switch both machines
on. Set up the plotter with paper and pen and insert the program tape
into the 9825S. Load the file containing the HELMETS program into the

active memory of the 98255. When the program has been loaded, extract
the program tape and insert a cassette tape containing scaled data files



to be analyzed. It is convenient to have a 1ist of what data is on each
file to make recalling the files easier. This file index should contain
the 160C file and tag number, documentation of conditions, and the cas-
sette tape file number. You will also use this file index in the DIFFER-

iRAPH program. When you are ready to start the program, press the run
ey.

The 9825S displays WHICH AXIS TO PLOT? X, Y, Z. Enter the desired
axis with a capital letter and press the continue key. The 98255 dis-
plays HELMET TYPE? FORM-FIT, SPH4. Enter either FORM-FIT or SPH4 in
capitals and press the continue key. FLIGHT CONDITION? is displayed on
the 9825S. There are five (5) flight conditions: hover, 40 kn, 80 kn,
120 kn, Teft turn. Enter the appropriate flight condition in capitals
and press the continue key.

When the continue key is pressed the plotter will label the axis
helmet type, and flight condition at the top of the paper. At the bottom
the plotter will label FIGURE . HELMET ACCELERATION. The 98255 is now
ready to process data so it displays RECALL FILE #, TRACK #? Enter the
9825S tape file number you want and press the continue key. Enter the
track number and press the continue key. The tape file is Toaded and the
prerecorded 160C file and tag number, and the documentation string is
printed. The 9825S displays DO YOU WANT THIS FILE? Y OR N. Check the
printed documentation to see if you recalled the correct file. Enter Y
for Yes or N for No and press the continue key. If you enter N, the
9825S will display, RECALL FILE #, TRACK #?, and you can recall another
file. If you enter Y, the 9825S displays, IS THIS FILE CONNECTED? Y or
¥. There are two helmet sight conditions, connected and disconnected.
This condition should be included in the documentation string of the
SCALEDATA program printed on the 9825S printer in a previous step. Enter
Y or N depending on the condition and press continue. If the file is
data from the connected condition, the plotter will draw the graph axes
on the top half of the paper. The g]otter will label the axes and write
SIGHT CONNECTED and RMS = M/s* to the right of the graph area. The
plotter will plot the scaled data for the indicated condition and the
computer will calculate the RMS value for the entire spectrum. When the
graph is completed the plotter will label the RMS value as a five decimal
place number. The prerecorded 160C scaling conditions string is checked
and either, NORMALIZED TO BETA Or NORMALIZED PER HZ is labeled below the
RMS value. RECALL SECOND FILE #, TRACK #? is displayed and the machine
is ready to recall another file.

On each figure, a comnected and discomnected file for the same con-
ditions is required. If you had recalled a disconnected file first, the
plotter would have done its graphing and Tabeling on the lower half of
the paper. When both graphs have been drawn, DONE FOR THE DAY? Y OR N
is displayed. If you enter Y, the program ends and you would have to
press the run key to start again. If you enter W, the 9825S displays,
CHANGE PAPER, to remind you to change the plotter paper, waits five (5)
seconds and automatically runs the program again. A



DIFFERGRAPH

The purpose of this program is to plot a graph of the difference
between two spectra (comnected and disconnected). The RMS value for
each spectrum is calculated by HELMETS and may be entered via the key-
board. The difference between the two RMS values is computed and dis-
played next to the graph.

The DIFFERGRAPH requires:

1. A Hewlett-Packard 98255 Computer.

2. A Hewlett-Packard 7225A plotter.

3. Plotter paper.

4. A 98255 cassette tape containing the program.

5. A 9825 cassette tape containing scaled data to be analyzed.

Connect the 9825S computer and the 7225A plotter via the IEEE 488 bus
and switch on the machines. Ready the plotter with pen and paper and
insei't the program tape. Load the program into the internal memory of
the computer, extract the program tape, and insert the data tape to be
analyzed. Press run to start the program.

The 9825S displays WHICH AXIS TO PLOT? X, Y, Z. Enter the appro-
priate axis using a capital letter and press continue. HELMET TYPE?
FORM-FIT, SPH4 is displayed. Enter the helmet type in capital letters
and press continue. FLIGHT CONDITION? is displayed. Enter the correct
flight condition from the 1ist provided in HELMETS, and press continue.

The plotter will draw and label the axes. FIGURE . DIFFERENCE
IN HELMET ACCELERATION will be labeled at the bottom of the page. To
the right of the graph area and from top to bottom the following labels
will be drawn: The axis, the helmet type, the flight condition, SIGHT
CONNECTED -, SIGHT DISCONNECTED, DIFFERENCE IN, RMS = M/s®. NOR-
MALIZED TO BETA? Y or N is displayed. Look at the figures drawn as the
result of the HELMETS program and enter Y or ¥ as appropriate. If you
enter Y, NORMALIZED TO BETA 1is labeled. The 9825S is now ready for the
data to be analyzed.

RECALL FIRST FILE #, TRACK#? is displayed, The file index mentioned
in HELMETS would be useful here to make recalling the correct file easier.
Enter the file number, press continue, enter the track number, and press
continue. The file is recalled and the 160C file and tag number and the
documentation string are printed on tne 9825S. DO YOU WANT THIS FILE?

Y or N is displayed. Enter Y or ¥ after checking the documentation
string printout. If you enter N, RECALL FIRST FILE #, TRACK #? is dis-
played and you can recall another file. IS THIS FILE CONNECTED? Y or

10



N is displayed. If you enter Y all of the file buffers are transferred
to the first set of data buffers and RECALL SECOND FILE #, TRACK #? is
displayed. If you enter ¥, all of the file buffers are transferred to

" the second set of data buffers and RECALL SECOND FILE #, TRACK #? is dis-
played. The program loops back and recalls files until two files, one
connected and one disconnected, have been recalled and accepted.

The 160C file and tag number of the connected file and disconnected
file are drawn between the flight condition label and SIGHT CONNECTED-.
The 98255 computes the difference values and the plotter draws the graph.
When the graph is finished, ENTER RMS OF CONNECTED FILE is displayed.
Enter the proper RMS value taken from the figures produced by the HELMETS
program and press continue. ENTER RMS OF DISCONNECTED FILE is displayed.
Enter the proper RMS value and press continue. The disconnected RMS is
subtracted from the connected RMS and the result is drawn in the spaces
in the RMS = M/s? label.

DONE FOR THE DAY? Y or N is displayed. If you enter N, CHANGE

PAPER is displayed. The 9825S waits 5 seconds and the program runs again
automatically. If you enter Y the program ends.

11
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SCALEDATA RLOWCHIART

crlpbufn
clears internal
data buffers &
dump buffer

INITIALIZE

set peripheral
device addresses

!

scale equation

for data buffer D
scaled then
restored in D
(NICOLET 660 CH A)

SEND BINARY
COMMAND STRING
TO 160c

dimension
internal I1/0
data buffers
and arrays

establish service
request routine
for 160c disk
enable interrupt

sealedata
takes data in the
internal buffers,
scales the data
and stores it on
tape

scale equation
for data buffer H
scaled then
restored in H
(NICOLET 660 CH B)

numbers
1% & E%
translates from
ascii characters
to real numbers

documentation
file identification
entered by operator
to store on tape

Qs

define

data buffers
and

dump buffer

!

nunbers K$
translates 3 ascii
characters at a time
into one data point
stored in buffer D.
K$ is 660 data buffer
#4

establish

error requirements
and designate
error routine

h

Await
enter 160c file #
to be recalled

numbers N§
translates 3 ascii
characters at a time
into one data point
stored in buffer H.
N$ 660 data buffer #7

l

GENERATE

660 FFT MIMIC
COMMAND
STRING

store data

data storing
routine increments
to next tape file

R$, 08,
D, H, A,
B



on interrupt:

read the 160c

status byte, put

the 16 bit value ~ T,
set flag 0

if
bit 7217, T
{negative acknowledge)
from 160c

print NAK statement
30 » X
set flag 3

if
bit
7111 1011, T =0

(reinitialize code)

put 160c into
remote control
print 160c reset
message

set flag 2

enable interrupt

end service routine
return to main program

19

enable interrupt
end service routine
return value T

to main program




print
Recall Competed
go to
scaledata

relloop

SRQ

transfer

T4

shiftin

ciear flag 3

ledata ?
seateda go to Await

NOTE: The internal
pointer in the 160c
is advanced to the
next buffer auto-
matically and the
buffer identification
character is put into
char (X).

20

input 0
transfer 660 Buf 0
from 160c ~» I$
FRONT PANEL SETTINGS

input 1
transfer 660 Buf 1
from 160C -~ dump
buffer

input 4
transfer 660 Buf 4
from 160C + K$
CH A Power Spectrum

input 5
transfer 660 Buf 5
from 160¢c ~ dump
buffer




input 7
transfer 660 Buf 7
from 160c ~ N$
CH B Power Spectrum

input 8
transfer 660 Buf 8
from 160c - dump
buffer ;

input 9
transfer 660 Buf 9
from 160c ~ dump
buffer

input A
transfer 660 Buf A
from 160c - dump
buffer

input B
transfer 660 Buf B
from 160c - dump
buffer

input E
transfer 660 Buf E
from 160c + E$
Average Status

enable interrupt
print UNKNOWN
BUFFER.

go to Await

21




clear the
dump buffer
clear flag 0

if
bit
0100 1010, T

return
to

relloop

line 25

set flag 1
return to

relloop
Tine 25

set flag 1
return to
relloop
line 25

22

1/0 Initiated
SRQ Set

660 Cmd Str
1/0 Operation

NAK Not Set

O -0 RPOO —=O

1/0 Initiated
SRQ Set

Gen Buff Data
1/0 Qperation

NAK Not Set

o 0 OO — O

1/0 Complete
SRQ Set

Gen Buff Data
Disk Operation

Complete
NAK Not Set

O P 000




" no S$
this clears the command
string

Siloop
read a 16 bit
buffer character code
from the 160c ~ X

ASCII 28= rs
This is a 660
command to go to
ALPHA MODE in
the display area

ASCII 30= rs

This is a 660
command to return
from arpHa MODE in
‘the display area

{end of input)

set flag 4

-

print S$
S$[4, 15] ~ R}

T

S${2, 15] - S$[1, 14)
char X - S$[15]
display S$

23

clear flag 4
return




exponent (8 bits)

-band (cmp Y[1]+1),
255) - Y[1)
convert 2's complement
Y[1] to straight unsianed
binary and multiply by -1
to make the sign correct

byte
float

i
Xhit 7 of Y[1]
-1

N

mantissa (16 bits)
shf (Y[2], -8)+Y[3] -~ Y[2]

shift the 8 bit binary value

of Y[2] 8 places to the
left, add Y[3] and
put the result in Y[2]

-(cmp Y[2]+1) > Y[2]
convert 2's complement
to straight unsigned
binary and multiply

by -1 to restore sign

bit 15 of Y[2)
=1

ulate value
[11-15) X Y{2]

exponent of 2
scaled fraction
mantissa

non

24



Computes 660:
A/D setting
——=={ No. of integ or diff
Eu/V scaling
for Ch. A

5+ C[1)

1 » C[1]
((2[1] X(lOi).intC[I]
| o (1[5]:(3-1) >
print ATTa,
C[1]
Differences from Arms
1[26] ~ C[2]
print int/diff, Ar’fgs Brms
ci2] I[5] 18]
ATTa ATTb
1[58] 1161}
1{59] 1[62]
- 1[60] 1[63]
Eu/Va Eu/Vb

want
to set

VoY) Eu/Va 7, V

Same flow pattern
as in Arms, but
1{58] ~ Y[1] for channel B
1[59] - Y[2]}
1[60] ~ Y([3]

3
byte
float
Y[4] - C[3]
L print Eu/Va,
C[3]

25




V > Y[4]

1.333 +
ciel

2 + C[6]

—— vy

Calculates 660:
Relative factor
Normalization
Weight Factor
Average N

Computes Final Scale
Factor

set

relative

factor?,
v

1{64] > Y[1]
1{65] -~ Y[2]
1[66] - Y[3]

Y[4] ~ C{5]
print REL,
C[5]

print wr, C[6]

26

print
Invalid data type
go to Awoit




print
Invalid cont/
trans mode
go to Await

Y2} -~ C[7]
print avg W,
C{7]

print
per Hz is set

C[9] » ¢{8]

£1.944 X C[9]~C(8]

print
BETA, C[8]

v

e——<}

(C{1]/v2) X C[3] X
C[5] X C[6] X {C{7]
c(8l)s (-~ .5) ~ c[lo

v

print
cg, C19]
c10, C{10]

27
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E[8] > Y[2]
£9] » Y[3]

mantissa (16 bits)

shf (Y[2], -8)+Y[3] »~ Y[2]
shift the 8 bit binary value
of Y[{2] 8 places to the
Tleft, add Y[3] and

put the result in Y([2]

-(emp Y[21%1) + Y[2]
convert 2's compiement
to straight unsigned
binary and multiply
by -1 to restore sign

28



5> C[9]

2 > C[9]

1+ C[9]

C[9] X 10
int (1[10]

13)/400 + C[9]

‘,

29
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HELMETS FLOWCHART

draw graph

7 draw labels % ZL

dimension:
data buffers
title buffers

i: plot data Zg
enter " compute & label
titles RMS average

do
you want
this file?

is
this file
connected?

set flag 1,
offset to NS
:7 top graph v
area SS

set flag 2

offset to N

bottom graph L

area
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DURPRRCEAPH FTLOVCHART

dimension:
data buffers
title buffers

i)

I Copy 2
transfer data

to: data buffers
J & K. titles to:
title buffers C$

& DS

enter

titles and ‘ |

axis (X, Y, 2) sfg 2 Differ
draw titles

1 A$&C§

clear flags

scale plotter
draw axes
draw titles

if Y
axis = Z
N
sfg 3
Y if N
f1g 3
print
R$ & Q%
for G = 5 to for G = 5 to
you want sfg 1 plot 1000 by 5 plot 1000 by 5
this file? data buffers data buffers
X v
this file enter and plot
nected? er and plo
connecte RMS of the
connected file
and disconnected
file
Copy 1
transfer data
to: data buffers
E & F. titles to: Y
title buffers A% ’ END E
& B§
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APPENDIX C
HELMET ACCELERATION SPECTRA
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1000 |
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X—-AXIS, FORM FIT, 128 KTS
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L) e b g i ] 11 1 3 0 ot 1 gt 7 rrrn, 4

=
R —

Ll

IC INTERVAL IS SBHZ)

FREQUENCY (T S

2 - =
SIGHT DISCONNECTED
B11.1012798

1
RMS= @. 41688 M/S2
NORMALIZED TO BETA

E ¥ 13 ™ L] -

S FREQUENCY (TIC INTERVAL IS 5@HZ)

. FIGURE €9 HELMET ACCELERATION



Ly

INTENSITY M/S2

INTENSITY M/S2

X-AX1S, FORM FIT, LEFT TURN

2.
. SIGHT CONNECTED
.

@12. 1812792

)
RMS= 2. 38703 M/S2
NORMALIZED TO BETA

ﬁﬁﬁﬁﬁ ———— e ——

25' FREQUENCY (TIC INTERVAL 1S S5@HZ) §
SIGHT DISCONNECTED
@13. 1012790

1.
RMS= 0. 383@2 M/S2
NORMALIZED TO BETA

ﬂ J e e T ——————

FREQUENCY (TIC INTERVAL IS 5@HZ)

1002

FIGURECc10. HELMET ACCELERATI

=]

N



87

INTENSITY M/S2

INTENSITY M/S2

Y-AXIS, SPH-4, HOVER
SIGHT CONNECTED

gAi. 166688202

RMS= B. 44238 M/S2

NORMALIZED TO BETA

Lt fer L i« o 1 1 imemmta

L] L T L4 L L

Q | FREQUENCY (TIC INTERVAL 1S 58HZ)

Q FREQUENCY (TIC INTERVAL 1S 58HZ)

1222

SIGHT DISCONNECTED
282. 1626882
RMS= B. 17778 M/S2

NORMALIZED TO BETA

1222 .

=]

FIGUREC11. HELMET ACCELERATION



Y4

INTENSITY M/S2

INTENSITY M/S2

Y=AXIS, SPH-4, 48 KTS

ﬂ.'/\."‘.’\,——a-—"‘.\mm.,

SIGHT CONNECTED
2d3. 1686802
RMS= 0. 61447 M/S2

NORMALIZED TO BETA

28 FREQUENCY (TIC INTERVAL IS S5@HZ) g
SIGHT DISCONNECTED
i
224. 16068008
1.
RMS= @. 16719 M/S2
NORMALIZED TO BETA
Q FREQUENCY (TIC INTERVAL 1S 5@HZ)
"FIGURE C12. HELMET ACCELERATI'?JN



0§

INTENSITY M/S2

INTENSITY M/S2

Y-AX1S, SPH-4, 88 KTS
SIGHT CONNECTED

@285. 1686884
RMS= 1.21277 M/S2

NORMALIZED TO BETA

PP
"

| FREQUENCY (TIC INTERVAL IS 58HZ

o |

SIGHT DISCONNECTED

A26. 1686882

RMS= B. 17685 M/S2

NORMALIZED TO BETA

P e S —h—

S FREQUENCY (TIC INTERVAL IS 5@HZ) S
o . =

FIGURE c13. HELMET ACCELERATION



LG

INTENSITY M/S2

INTENSITY M/S2

Y-AXIS, SPH-4, 128 KTS

SIGHT CONNECTED
@07. 1606820
RMS= 1.42111 M/S2

NORMALIZED TO BETA

i

L

1082 1\

2 FREQUENCY (TIC INTERVAL IS 5@HZ)
SIGHT DISCONNECTED
B@8. 16066800

1.
RMS= @. 23235 M/S2
NORMALIZED TO BETA

L e e D U—— ot

S FREQUENCY (TIC INTERVAL IS 5@HZ) S

FIGUREC14. HELMET ACCELERATION



4

INTENSITY M/S2

INTENSITY M/S2

Y—-AXIS, SPH-4, LEFT TURN
SIGHT CONNECTED

6@9. 16068082

RMS= 1. 76677 M/S2

NORMALIZED TO BETA

1’

st

S FREQUENCY (TIC INTERVAL IS 5@HZ)

1002 .

SIGHT DISCONNECTED

21@. 1686808

RMS= B. 255381 M/S2

NORMALIZED TO BETA

mw

&_  FRERUENCY (TIC INTERVAL IS S@HZ)

1200 .

)

FIGURE C15. HELMET ACCELERATION



X

INTENSITY M/S2

INTENSITY M/S2

Y-AXIS, FORM FIT, HOVER
SIGHT CONNECTED

g2, 1726800
RMS= @. 44955 M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S@HZ)

1224 1

'SIGHT DISCONNECTED
@03. 1706800
RMS= B. 29448 M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58HZ)

1009 ]

FIGURE Cl6. HELMET ACCELERATI

=

N



74
INTENSITY M/S2

INTENSITY M/S2

Y—-AXIS, FORM FIT, 48 KTS

2.
SIGHT CONNECTED
Ba4. 1786820
1
RMS= 1. ﬂ4494 M/S2
NORMALIZED TO BETA
B e
S FREQUENCY (TIC INTERVAL IS SBHZ) S
SIGHT DISCONNECTED
235. 1726802
1

RMS= @. 32260 M/S2

NORMALIZED TO BETA

‘—#—wa-v—-p e g e NP SR P 7 “ sty
S FREQUENCY (TIC INTERVAL IS 52HZ) S
[~

FIGURE C17. HELMET ACCELERATION



INTENSITY M/S2

INTENSITY M/S2

L

[y
i

L

Y-AXIS, FORM FIT, 88 KTS
SIGHT CONNECTED

@2s. 1726800
RMS= @. 79133 M/S2

NORMALIZED TO BETA

S FREQUENCY (TIC INTERVAL IS S@8HZ)

L Ll

1202

" SIGHT DISCONNECTED
@@s. 1706800
RMS= @. 27315 M/S2

NORMALIZED TO BETA

T S ———ty "

FREQUENCY (TIC INTERVAL IS S8HZ)

1200 |

=]

FIGURE c1s. HELMET ACCELERATION



9g

INTENSITY M/S2

INTENSITY M/S2

Y-AXIS, FORM FIT, 128 KTS

2.
SIGHT CONNECTED
-
@10. 1766803
1.
RMS= 1. 17285 M/S2
JhNﬁJ\-_,,hn_ NORMALIZED TO BETA
n L B R ] T T -w ] ] T (] T T e R N :
2‘5' FREQUENCY (TIC INTERVAL IS S5@HZ) §
SIGHT DISCONNECTED
4
@11. 1786802
1
RMS= B@. 34842 M/S2
NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S@HZ)
=

L ]

FIGURE C19. HELMET ACCELERATION



INTENSITY M/S2

LS

INTENSITY M/S2

Y=-AXIS, FORM FIT, LEFT TURN
SIGHT CONNECTED

B12. 17068004
RMS= 1.91915 M/S2

NORMALIZED TO BETA

| FREQUENCY (TIC INTERVAL IS S5@HZ)
| SIGHT DISCONNECTED
B13. 1706808
RMS= @. 39435 M/S2

NORMALIZED TO BETA

UJ[J——-\—?.M‘W

- FREQUENCY (TIC INTERVAL IS SB8HZ)

|

FIGURE C20. HELMET ACCELERATION



89

INTENSITY M/S2

INTENSITY M/S2

Z—~AXI1IS, SPH-4, HOVER
SIGHT CONNECTED

@21. 1686806
RMS= @. 76511 M/S2

NORMALIZED TO BETA

25 FREQUENCY (TIC INTERVAL IS 58H2)
.~ SIGHT DISCONNECTED
g2, 1606800
1
RMS= @. 28433 M/S2
NORMALIZED TQ BETA
@ . N R —
FREQUENCY (TIC INTERVAL IS 58HZ> =

s
=
FIGURE c21. HELMET ACCELERATION



69

INTENSITY M/S2

INTENSITY M/S2

Z~-AX1S, SPH-4, 48 KTS

FIGURE C22.

HELMET ACCELERATI

2,
-
1.
J v v i ) ) L 4 L4 L] ) L] L § LJ L] ) J
= FREQUENCY (TIC INTERVAL IS 5@HZ) S
2
d
1.
ﬂ‘ﬁ2F=v=?-n-w-v—¢-ﬁ==Fﬁﬁ=qr . e
= FREQUENCY CTIC INTERVAL IS 58HZ) S
) _ S

=)

N

SIGHT CONNECTED
223, 1686800
RMS= @, 79482 M/S2

NORMALIZED TO BETA

SIGHT DISCONNECTED
004. 16066800
RMS= B.31921 M/S2

NORMALIZED TO BETA



09

INTENSITY M/S2

INTENSITY M/S2

Z—-AXIS, SPH-4, 8@ KTS
SIGHT CONNECTED

225. 1626824

RMS= 1. 71848 M/S2

NORMALIZED TO BETA

= FREQUENCY (TIC INTERVAL IS S@8HZ)

L2

1200 |

SIGHT DISCONNECTED

266. 1686800

RMS= @. 35118 M/S2

NORMALIZED TO BETA

Qr—ﬁwﬁ?ca——v-m@r——r:a%f*

FREQUENCY (TIC INTERVAL IS 5@HZ)

1008 .

Q

FIGURE C23. HELMET ACCELERATION



L9

INTENSITY M/S2

INTENSITY M/S2

Z~AXI1S, SPH~4, 128 KTS |
SIGHT CONNECTED

pa7. 16868084

RMS= 1. 64996 M/S2

M NORMALIZED TO BETA
a ' ‘

2‘9 FREQUENCY (TIC INTERVAL 1S S8HZ)
SIGHT DISCONNECTED
B28. 1666804

1.

RMS= B. 46783 M/S2

NORMALIZED TO BETA

g

= FREQUENCY (TIC INTERVAL IS S58HZ>

FIGURE c24. HELMET ACCELERATION



29

INTENSITY M/S2

INTENSITY M/S2

Z-AXIS, SPH-4, LEFT TURN
SIGHT CONNECTED

229. 16868072

RMS= 1. 8@948 M/S2

.
M NORMALIZED TO BETA
81— _—

ZQ FREGUENCY (TIC INTERVAL 1S 58HZ) §
 SIGHT DISCONNECTED
.
210. 1686800
1.
RMS= B. 42373 M/S2
NORMALIZED TO BETA
B -D#—MJ% P —— S
S FREQUENCY (TIC INTERVAL 1S 5@HZ> §
FIGURE C25. HELMET ACCELERATI'E!N



€9

INTENSITY M/S2

INTENSITY M/S2

Z-AXI1S, FORM FIT, HOVER
SIGHT CONNECTED

éa2. 17868002

RMS= @. 56322 M/S2

| NORMALIZED TQ BETA

FREQUENCY (TIC INTERVAL IS S5S@HZ)

1000

SIGHT DISCONNECTED

P@3. 1706828

RMS= @. 37996 M/S2

S FREQUENCY (TIC INTERVAL IS 58HZ)

NORMALIZED TO BETA

L
FIGURE C26. HELMET ACCELERATION



¥9

INTENSITY M/S2

INTENSITY M/S2

Z-AX1S, FORM FIT, 48 KTS
SIGHT CONNECTED

BB4. 1786808

RMS= 1. 19556 M/S2

NORMALIZED TO BETA

g | W e e
2Q FREQUENCY C(TIC INTERVAL IS S@HZ) | §
SIGHT DISCONNECTED
g@5. 1706800
1
RMS= B. 44837 M/S2

NORMALIZED TO BETA

| FREQUENCY (TIC INTERVAL IS 58HZ) S

FIGURE C27. HELMET ACCELERATION



g9

INTENSITY M/S2

INTENSITY M/S2

Z-AX1S, FORM FIT, 88 KTS
SIGHT CONNECTED

pg8. 1766804

RMS= . 82938 M/S2

+ | - ' |
y)\w NORMALIZED TO BETA
gl N\ e ———— gy

FREQUENCY (TIC‘INTERVAL IS 38HZ>

LI L] v

FREQUENCY (TIC INTERVAL IS SﬂHZS

1008

SIGHT DISCONNECTED
@9, 1726800
RMS= . 38898 M/S2

NORMALIZED TO BETA

10002 |

o

FIGURE C28. HELMET ACCELERATION



99

INTENSITY M/S2

INTENSITY M/S2

Z—-AXIS, FORM FIT, 128 KTS

FREQUENCY (TIC INTERVAL IS S@HZ

-‘—-_.‘ Ty R ST I —

1000

LA L

FREQUENCY (TIC INTERVAL IS 5@8H2)

FIGURE c29. HELMET ACCELERATI

10080 1

e

SIGHT CONNECTED
@1@. 1786803
RMS= 1. 39338 M/S2

NORMALIZED TO BETA

SIGHT DISCONNECTED
011. 1706608
RMS= 0. 58295 M/S2

NORMALIZED TO BETA

N



L9

INTENSITY M/S2

INTENSITY M/S2

Z-AXIS, FORM FIT, LEFT TURN

2.
SIGHT CONNECTED
J
A12. 17868602
1.
RMS= 1., 783555 M/S2
NORMALIZED TO BETA
y P e e o O T e e
ZQ FREQUENCY (TIC INTERVAL IS 58HZ)
SIGHT DISCONNECTED
-}
B13. 172680802
1

RMS= @. 56643 M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S5@8H2)

1000 |

o

FIGURE C30. HELMET ACCELERATION



APPENDIX D
DIFFERENCE IN HELMET ACCELERATION SPECTRA

69



04

INTENSITY M/S2

DIFFERENCE IN

X—-AXIS
SPH-4
HOVER

pa8. 8712791~
p1@. 8712791

SIGHT CONNECTED-
SIGHT DISCONNECTED

1800 .

DIFFERENCE IN
RMS= B. 37846M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5BHZ)

FIGURE Dl. DIFFERENCE IN HELMET ACCELERATION



LL

DIFI'-'-'ERENCE IN INTENSITY M/S2
[y

X—-AX1S
SPH-4
48 KTS

AB3. 2612798~
P24, 8612790

SIGHT CONNECTED-
SIGHT DISCONNECTED

DIFFERENCE IN
RMS= B. 55475M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5BHZ)

FIGURE p2. DIFFERENCE IN HELMET ACCELERATION



A

X~AXIS
SPH-4
88 KTS

B@S5. 8612798~
ﬁ$J\\fg,aa~v;,_,vafvf’“'~n~ﬁ_~______~. 906, 2612790

DIFFERENCE IN INTENSITY M/S2
o]
J?

SIGHT CONNECTED-
SIGHT DISCONNECTED

1002 .

DIFFERENCE IN
RMS= 1. 408217M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5B8HZ>

FIGURE p3. DIFFERENCE IN HELMET ACCELERATION



€L

DIFfERENCE IN INTENSITY M/S2
-

X-AXIS
SPH-4
128 KTS

Ba7. 3612798~
p@28. 36127908

SIGHT CONNECTED-
SIGHT DISCONNECTED

DIFFERENCE IN
RMS= 1. 17289M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S5@HZ)

FIGURE p4. DIFFERENCE IN HELMET ACCELERATION



VL

IN INTENSITY M/S2

DIFfERENCE
-

X—-AX1S
SPH-4
LEFT TURN

p@s. 612798~

SIGHT CONNECTED-
SIGHT DISCONNECTED

1208 .

DIFFERENCE IN
RMS= 1. 14137M/S2

NORMALIZED TGO BETA

FREQUENCY (TIC INTERVAL IS S@HZ)

YFiGURE D5 DIFFERENCE IN HELMET ACCELERATION



¥4

NTENSITY M/S2

DIFFERENCE IN I

X~AX1S
'FORM FIT
HOVER

gaz2. 1812796-
823. 18127912

L) L L L] L Ll L] L} L] L ) L} L e N Ll
J | SIGHT CONNECTED-

1000

SIGHT DISCONNECTED

DIFFERENCE IN
RMS= @. 12853M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58HZ) .=
FIGURE D6. DIFFERENCE IN HELMET ACCELERATION



9L

INTENSITY M/S2

X=AXIS
FORM FIT
48 KTS

A24. 1812798~
Bas. 1812796

DIFFERENCE IN

-2 J

SIGHT CONNECTED-
SIGHT DISCONNECTED

lﬂﬂﬂj

DIFFERENCE IN
RMS= 1. 88872M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58HZ)

FIGURE 07. DIFFERENCE IN HELMET ACCELERATION



L

DIFFERENCE IN INTENSITY M/S2

1
-
2

X-AX1S
FORM FIT
B@ KTS

g08. 1812790~

2@S. 1812790
g4 S |

SIGHT CONNECTED-
SICHT DISCONNECTED

1090

DIFFERENCE IN
RMS= @. 51898M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 50HZ)
FIGURE DS . DIFFERENCE IN HELMET ACCELERATION



8L

N INTENSITY M/S2

DIFFERENCE I
Kk

X-AXIS
FORM FIT
128 KTS

g1p. 1812798~
B11. 18127982

SIGHT CONNECTED-~
SIGHT DISCONNECTED

1000 .

DIFFERENCE IN
RMS= 1.27357M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5@8HZ> B
FIGURE D9. . DIFFERENCE IN HELMET ACCELERATION



6L

X-AX1S
FORM FIT
LEFT TURN

B12. 1812798~
213. 1812792

N INTENSITY M/S2

DIFfERENCE I

SIGHT CONNECTED-
SIGHT DISCONNECTED

1000 .

DIFFERENCE IN
RMS= 1.81481M/S2

NORMALIZED TGO BETA

FREQUENCY (TIC INTERVAL IS 58HZ)

'FIGURE D10, DIFFERENCE IN HELMET ACCELERATION



08

INTENSITY M/S2

DIFFERENCE IN

Y-AXIS
SPH-4
HOVER

aai. 1646820
ga2. 16468008

SIGHT CONNECTED-
SIGHT DISCONNECTED

=
8
=]
0
-

DIFFERENCE IN
RMS= B. 26452M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL 1S SaHZ>
FIGUREDll; DIFFERENCE IN HELMET ACCELERATION



18

ENCE IN INTENSITY M/S2

DIFFER
KA

Y-AXIS
SPH-4
48 KTS

233. 1686828~

Bad4. 1606802

SIGHT CONNECTED-
SIGHT DISCONNECTED

1000 |

DIFFERENCE IN
RMS= @. 44728M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S5@HZ)

FIGURE D12, DIFFERENCE IN HELMET ACCELERATION



é8

[
1

o -

Y—AXIS
SPH-4
8@ KTS

PAs5. 1686808
P26. 1686800

A

DIFfERENCE IN INTENSITY M/S2
- =

SIGHT CONNECTED-
SIGHT DISCONNECTED

1005: \

BIFFERENCE IN
- RMS= 1. B83582M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S@HZ)

FIGURE D13. DIFFERENCE IN HELMET ACCELERATION



€8

DIFFERENCE IN INTENSITY M/S2

Y=AXIS
SPH-4
128 KTS

pB7. 16068008~
228. 1686802

SIGHT CONNECTED-
SIGHT DISCONNECTED

1002 1\

DIFFERENCE IN
RMS= 1. 18876M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5@8H2
| FIGURED14. DIFFERENCE IN HELMET ACCELERATION



78

IN INTENSITY M/S2

- DIFFERENCE

Y~-AXIS
SPH-4
LEFT TURN

p29. 16268008
P18. 16586880

¥

SIGHT CONNECTED-
SIGHT DISCONNECTED

1002

DIFFERENCE IN
RMS= 1. 51886M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL 1S 5BHZ
FIGURE Di5. DIFFERENCE IN HELMET ACCELERATION



98

DIFFERENCE IN INTENSITY M/S2

Y-AXIS
FORM FIT
HOVER

0a2. 1726808~
2a@3. 17268002

Uﬁ-#—‘......j.r_...r.,..
s SIGHT CONNECTED~

1808

SIGHT DISCONNECTED

DIFFERENCE IN
RMS= @. 15587M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S@8HZ)

" FIGURE D16, DIFFERENCE IN HELMET ACCELERATION



98

M/S2
|

DIFfERENCE IN INTENSITY
[y

Y-AXIS
FORM FIT
AR KTS

pB4. 1786808
ges. 1786808

SIGHT CONNECTED~
SIGHT DISCONNECTED

=
]
[
i

DIFFERENCE IN
RMS= @. 72234M/52

NORMALIZED TO BETA

FREBUENCY ¢TIC INTERVAL 1S S8HD

FIGURE D17- DIFFERENCE IN HELMET ACCELERATION



{8

DIFEERENCE IN INTENSITY M/S2
- (-]

Y-AXIS
FORM FIT
88 KTS

228. 1706808-

Q | | ggs. 1706800

SICGHT CONNECTED-
SIGHT DISCONNECTED

100802

DIFFERENCE IN
RMS= @.51818M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS SBHZ)
" FIGURE pis. DIFFERENCE IN HELMET ACCELERATION



88

Y=AXIS
FORM FIT
128 KTS

B10. 1786888
B11. 17268006

DIFfERENCE IN INTENSITY M/S2
=

SIGHT CONNECTED-
SIGHT DISCONNECTED

12043

DIFFERENCE IN
RMS= B. 82443M/52

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58H2)
FIGURE D19. DIFFERENCE IN HELMET ACCELERATIUN‘



68

DIFFERENCE IN INTENSITY M/S2
2

- Y=-AXIS
FORM FIT
LEFT TURN

g12. 1706808~
@213. 17068002

SIGHT CONNECTED-
SIGHT DISCONNECTED

1800 .

DIFFERENCE IN
RMS= 1.52488M/S2

- NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58HZ)
FIGURE 020. DIFFERENCE IN HELMET ACCELERATION



06

DIFFERENC

E IN INTENSITY M/S2

Z-AXIS
SPH-4
HOVER

221. 1626826
p22. 1606804

SIGHT CONNECTED-
SIGHT DISCONNECTED

o1
1008 J

DIFFERENCE IN
RMS= @. 48872M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5@8HZ>

FIGURE D21. DIFFERENCE IN HELMET ACCELERATION



L6

DIFfERENCE IN INTENSITY M/S2
-

Z-AX1S
SPH-4
48 KTS

P23. 1686828~
2a4. 1686800

-2

SIGHT CONNECTED-
SIGHT DISCONNECTED

1000 J

DIFFERENCE IN
RMS= B. 47561M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS SBHZ)

FIGURE D22, DIFFERENCE IN HELMET ACCELERATION



43

Z-AXIS
SPH-4
B@ KTS

gBas. 16068028-

IN INTENSITY M/S2

DIFFERENCE

M 2@6. 1666660

SIGHT CONNECTED-
SIGHT DISCONNECTED

1088 .

DIFFERENCE IN
RMS= 1.36731M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S5@HZ)
FIGURE D23, DIFFERENCE IN HELMET ACCELERATION



€6

-
1

L

L

’E
1}
1zm| N

|
-
2

DIFFERENCE IN INTENSITY M/S2
a

Z-AX1S
SPH-4
128 KTS

207. 1606808~
208. 16868002

SIGHT CONNECTED-
SICHT DISCONNECTED

DIFFERENCE IN
RMS= 1.18213M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS SB8HZ)
FIGURE D24, DIFFERENCE IN HELMET ACCELERATION



v6

Z-AXIS
SPH-4
LEFT TURN

N INTENSITY M/S2

DIFFERENCE I

- BB3. 1686800-
ﬁJUP&V\ﬁﬁJ\N,\qufvde\\-ﬁ~“ B12. 1606808

SIGHT CONNECTED-
SIGHT DISCONNECTED

10920 .

DIFFERENCE IN
RMS= 1. 48575M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 5BHZ

FIGURE D25. DIFFERENCE IN HELMET ACCELERATION



g6

IN INTENSITY M/S2

DIFEERENCE
-

Z-AX1S
FORM FIT
HOVER

pa2. 1766800~
Pd3. 17868020

J%*T..-r--ﬂ-vr-vfi
SICHT CONNECTED-

1200

SIGHT DISCONNECTED

DIFFERENCE IN
RMS= B. 18326M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL 1S 5@8HZ)
FIGURE D26, DIFFERENCE IN HELMET ACCELERATION



96

E IN INTENSITY M/S2

DIFFERENC

Z-AXIS
FORM FIT
48 KTS

B34. 17268008
jlMAmh-,N_“,,-~,,,-ﬁ¢_Fﬁ_ 285. 1786808

SIGHT CONNECTED-
SIGHT DISCONNECTED

1902

DIFFERENCE IN
RMS= B. 74618M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58HZ)
FIGURE D27. DIFFERENCE IN HELMET ACCELERATION



L6

NTENSITY M/S2

DIFFERENCE IN I

Z-AXIS
FORM FIT
8@ KTS

g@s. 1706808~

ﬂ g@9. 1726800
ﬂg S —

SIGHT CONNECTED-
SIGHT DISCONNECTED

1000

DIFFERENCE IN
RMS= @. 44848M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL 1S S58HZ) |
FIGURE[E8 DIFFERENCE IN HELMET ACCELERATION



86

N INTENSITY M/S2

DIFFERENCE I

Z-AXIS
FORM FIT
128 KTS

P18. 1706800~
?11. 1706800

SIGHT CONNECTED-
SIGHT DISCONNECTED

18009 .

DIFFERENCE IN
RMS= @. 81B43M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS S@8HZ)

FIGURE D29, DIFFERENCE IN HELMET ACCELERATION



66

Z-AX1S
FORM FIT
LEFT TURN

Bi12. 1706808~
213. 1706800

IN INTENSITY M/S2

DIFFERENCE

SIGHT CONNECTED-
SIGHT DISCONNECTED

1000 .

DIFFERENCE IN
RMS= 1.21812M/S2

NORMALIZED TO BETA

FREQUENCY (TIC INTERVAL IS 58H2Z)
FIGURE D30. DIFFERENCE IN HELMET ACCELERATION



